INTRODUCTION
Among the various types of raw materials used in the past to produce ceramics, there are the glauconite-rich clays and sands. However, whereas glauconite-rich sediments are fairly diff used, ceramics made of these particular raw materials are little known, at least as for productions with large-scale diff usion.
In our researches, based on thin-section analyses, we found out local productions of ceramics characterised by a temper rich in glauconitic pellets in a few European and Mediterranean sites dated from Prehistory to the Middle Ages ( Fig. 1 ): abri Pendimoun, Castellar (Basso et al., 2006) and Villa Giribaldi, Nice (Binder et al., 1994) in the Maritime Alps, South-Eastern France (Neolithic); Isle of Malta (Bruno & Capelli, 1999 ; Roman age); Hérin, Northern France (Roman age, unpublished; we are grateful to R. Clotuche, INRAP, who provided the samples).
In addition, glauconitic fabrics are described in some productions ( Fig. 1) of Kent, UK, dated to the Iron age (Castle Hill; Vince, 1996) and the Middle Ages (Cleeve Abbey; Vince, 1998) , of North-Western France, dated to the Middle Neolithic (Vivoin; Guesquière et al., 2003) and of Southern France, dated to the Early Neolithic (Alpes Maritimes, Var; Echallier, 1991; Echallier & Courtin, 1994; Manen et al., 2006) .
Glauconite is a Fe-rich dioctahedral mica, with general formula: K(R 3+ (Bailey, 1980) , that generally occurs in marine sediments (outer-shelf environments characterised by very slow accumulation rates and moderately reducing conditions), namely in the so-called "green sands". It usually forms, sometimes in association with other phyllosilicates and phosphates, fi ne-grained rounded aggregates ("pellets"), which are green in colour when observed in thin section (Odin & Matter, 1981; Deer, Howie & Zussman, 1992) .
It must be noted that green pellets can have a high mineralogical and chemical variability and therefore accurate analyses are necessary in order to discriminate glauconite from celadonite or other phyllosilicate minerals (Bailey, 1980) . However, we will use here the term "glauconitic" pellets in a general way. h is paper will focus on the mineralogical and petrographic characterisation (by optical microscopy, XRPD and SEM-EDS) of glauconite-rich ceramic fabrics as well as on the preliminary results of a few experimental fi ring tests on samples of glauconite-rich sediments, which were carried out in order to highlight the textural and mineralogical changes of glauconitic pellets.
THE DISTINGUISHING FEATURES OF GLAUCONITE-RICH FABRICS
When observed with the naked eye, glauconite-rich fabrics show abundant, well-sorted, spherical or ellipsoidal inclusions, which are black or dark brown in colour. h e dimensions of glauconitic pellets in the studied ceramic pastes range from about 0.25 to 1 mm. h e pellets/clay matrix ratio is variable, but textural features (the high sorting) suggest that a glauconitic sand was added to temper a fi ne-grained clay in most cases.
Under the polarizing microscope, pellets are not pleochroic and their red to black colour depend on fi ring temperatures and redox conditions. h e colour of the inclusions can vary from the core to the surface of the sherd and even diff erences between core and rim of individual pellets can be observed. h e texture of each pellet is generally homogeneous; high-temperature black ones are vitrifi ed and bubblerich (Fig. 2) . Fine-grained inclusions of quartz, mica and, most of all, apatite are often recognisable by the scanning electron microscope.
It must be stressed that, in general, X-ray diff ractometry was not useful to recognise the presence of glauconite in the ceramic pastes. h e lack of characteristic peaks could be explained not only by the strong modifi cations of glauconite during the fi ring processes (already at about 375 °C, the oxidation of the divalent iron accompanied by partial loss of hydroxyls takes place; Dekeyser, 1955) , but also by the reactions with some associated minerals, which might 
FIRING TESTS ON GLAUCONITIC SEDIMENTS
A few experimental pastes were made by mixing 30% of glauconitic pellets to a clay. Neocomian glauconite-rich layers and marls outcropping at the bottom of the rock shelter covering the Pendimoun site, SE France, were used. h e glauconite-rich layers consist of abundant glauconitic pellets included in a very fi ne-grained matrix. Pellets are spherical or ellipsoidal in shape, with a diameter ranging from 50 to 700 μm, depending on the position within the sampled layer: the coarser pellets are at the bottom. A green-coloured clayey matrix binds the pellets and the pellets/clay ratio is quite variable. Under the polarising microscope, pellets are inhomogeneous and include apatite grains. h ey are generally bright green in colour.
Test samples were square-moulded (4x4x0.5 cm) and fi red in a muffl e furnace under oxidising atmosphere at maximum T = 500°, 600°, 700° and 800°C (kept for 14 hours). h e major visible eff ects of the temperature increase are the change in colour of glauconitic pellets (from green to yellow-orange and then to dark red-brown due to the oxidation of divalent iron) and the progressive homogenisation of their texture (Fig. 3) . Further XRD analyses will be carried out in order to focus on the mineralogical changes.
DISCUSSION AND CONCLUSIONS
h in section and, only in some diffi cult cases, SEM-EDS analyses allow us to distinguish, in ceramic pastes, glauconitic inclusions from others that can be quite similar macroscopically, such as Fe-oxides, chamotte, volcanic rock fragments or mafi c minerals. Instead, fi red glauconite cannot be recognised by XRD analyses.
Colour changes of glauconitic pellets from green to red or black depend on the temperature increase and oxidising conditions inside the kiln.
As in particular for ceramics fi red at high temperatures, the loss of optical characteristics due to vitrifi cation processes can make glauconitic pellets look like Fe-oxides/hydroxide nodules, but microchemical analyses show as the former are mainly disinguished by lower Fe/Si ratios and major quantities of K (Fig. 4) .
With the naked eye, glauconitic fabrics could also be confused with some ceramic pastes rich in volcanic rock and mineral inclusions (augitic clinopyroxene in particular), which are typical of several Roman wine amphorae and coarse wares productions of Central and Southern Italy, largely diff used in the Mediterranean area and in Europe as well (h ierrin-Michael, 1990 ). However, under the microscope the textural and mineralogical diff erences are obvious.
In conclusion, ancient European and Mediterranean ceramic productions made from glauconite-rich raw materials are not abundant. Moreover, the diff usion range of these 
